Introduction {#Sec1}
============

An ever-increasing number of prostatectomies are being performed using the da Vinci robotic system \[[@CR1]--[@CR4]\]. Multiple reports over the past five years have described the advantages that are characteristically seen with robotic surgery, including decreased blood loss, shorter hospital stay, and a shorter convalescence with a faster return to daily activities and work \[[@CR5]--[@CR10]\]. More recently, functional results with regard to potency and continence after robotic prostatectomy have also been reported and have demonstrated results that are equal to the open approach \[[@CR11]--[@CR16]\].

In addition to issues regarding expedited recovery and potential advantages with regard to urinary control and sparing of potency, the primary goal of cancer control still remains the primary goal of the operation \[[@CR17]\]. For robotic prostatectomy to be considered an alternative to the open approach, cancer control must be equivalent or better \[[@CR17]--[@CR20]\]. Because robotic prostatectomy is a relatively new technique, long-term follow-up data regarding cancer control is not available. An early marker for oncologic efficacy after radical prostatectomy is the positive surgical margin rate. Cancer at the inked margin suggests incomplete resection and may be associated with a worse prognosis. Although, this point can be debated, a growing body of investigators agree that a positive margin may adversely affect cancer control \[[@CR17]--[@CR27]\]. Several recent studies have suggested that leaders in robotic prostatectomy have decreased their own positive margin rates by switching from open to robotic radical prostatectomy \[[@CR5], [@CR28]--[@CR31]\]. Theoretically, this improvement is largely attributed to enhanced visualization of the deep pelvis and precision of dissection afforded by the instrumentation. To date, it has not been determined if this phenomenon is transferable to non-fellowship trained urologists in private practice. Herein, we describe the positive margin rates of two non-fellowship trained private practice urologists who converted from open radical retropubic prostatectomy to robot-assisted laparoscopic radical prostatectomy.

Methods {#Sec2}
=======

Patients and study design {#Sec3}
-------------------------

Our study was a retrospective outcome analysis of radical prostatectomies performed by two non-fellowship-trained private-practice urologists. Both surgeons (J.R.V. and F.W.T.) have performed over 1,000 prostatectomies over a 20-year period. Their method of choice until September 2004 for removal of the prostate for clinically localized prostate cancer was open radical retropubic prostatectomy. In September 2004 both surgeons changed to robotic prostatectomy for all radical prostatectomies. Operative and pathologic data was collected via retrospective chart review for the last 50 open radical prostatectomies performed by surgeons 1 and 2 and compared to similar data collected for the first 50 robotic prostatectomies. Table [1](#Tab1){ref-type="table"} compares the demographics of both cohorts. Table 1Characteristics of both surgeons' last 50 open retropubic and first 50 robotic prostatectomiesCharacteristicOpen casesRobotic cases*P* valueNumber of cases (both surgeons)100100 Age64.962.60.03Pre-operative PSA (ng/ml)8.517.330.3Gleason score (median)660.4Mean prostate weight51.042.30.01EBL (mean) (cc)7101700.001Low-risk profile^a^62590.8Intermediate-risk profile^b^27310.8High-risk profile^c^9100.8^a^Low-risk profile = PSA \< 10, Gleason score ≤ 6, clinical stage T1c or T2A^b^Intermediate-risk profile = PSA 10--20, Gleason score 7, stage T2B^c^High-risk profile = PSA \> 10, Gleason score ≥ 8, stage T2C

The indications for robotic and open prostatectomy were identical. Patients with clinically localized prostate cancer were offered all standard treatment modalities including watchful waiting, hormonal ablation therapy, radical prostatectomy, and radiotherapy (brachytherapy and external beam). Previous abdominal surgery, including preperitoneal hernia repair with mesh, was not considered to be a contraindication for robotic prostatectomy. Open radical prostatectomy was performed as described by Walsh et al. \[[@CR32], [@CR33]\], while the robotic approach was performed as described by Ahlering et al. \[[@CR5], [@CR28]\]

Pathologic data {#Sec4}
---------------

A positive surgical margin was defined as the presence of tumor at the inked margin of the specimen. The same pathologic teams evaluated the specimens and were aware of the switch from the open to robotic technique. The final first read of the specimen were used for evaluating positive surgical margins. No specimen required a re-read and none of the specimens were changed from their first final read. In addition, there was no change in the method of sectioning or reporting methods during the study period.

Data collection and statistical analysis {#Sec5}
----------------------------------------

All data as outlined in Tables [1](#Tab1){ref-type="table"} and [2](#Tab2){ref-type="table"} were collected retrospectively from patient charts. All comparisons were made using the paired *t* test, with *P* \< 0.05 considered statistically significant. Table 2Positive surgical margin status by stage for both surgeons performed by the open retropubic and robotic approachOpenRoboticSurgeon 1Mean GG6.66.8Mean pre-op PSA8.18.3Mean prostate weight49.440.4pT2 (all) + margins15 of 41 (36.6%)2 of 35 (5.7%)T3A + margins5 of 7 (71.4%)5 of 11 (45%)T3B + margins0 of 0 (0%)3 of 4 (75%)T4 + margins2 of 2 (100%)0 of 0 (0%)Total positive margins22 of 50 (44%)10 of 50 (20%)Surgeon 2Mean GG6.46.4Mean pre-op PSA8.96.4Mean prostate weight52.644.2pT2 (all) + margins8 of 38 (27.5%)3 of 42 (7%)T3A + margins1 of 3 (33.3%)2 of 3 (67%)T3B + margins4 of 9 (44.4%)4 of 5 (80%)T4 + marginsNANATotal positive margins13 of 50 (26%)9 of 50 (18%)

Results {#Sec6}
=======

The transition to robotic prostatectomy in our private-practice setting occurred on September 1, 2004. None of the robotic prostatectomies for either surgeon required conversion to open surgery. Since there was a transition point for a change in the surgical technique we do not feel that there is a selection bias between both groups as they represent all newcomers to our practice. To ensure that the open surgery and robotic surgery groups were clinically comparable, the pre-operative clinical parameters were attained and are presented in Table [1](#Tab1){ref-type="table"}. There were no significant differences between the groups with regard to age, pre-operative PSA or Gleason score. In addition, when stratified by risk profile there was no significant difference between the number of low-, intermediate-, and high-risk patients in each cohort (Table [1](#Tab1){ref-type="table"}).

Table [2](#Tab2){ref-type="table"} compares the positive surgical margin rates in both groups of patients for both surgeons. The overall positive margin rate and pT2 positive margin rate for surgeon 1 dropped from 44 to 20% and from 37 to 5.7%, respectively, after changing from open to robotic prostatectomy. For surgeon 2, the overall positive margin rate decreased from 26 to 18% and the pT2 positive margin rate decreased from 27.5 to 7% after converting. A review of the locations for the positive margins in Table [3](#Tab3){ref-type="table"}, demonstrates that the majority of positive margins for both surgeons in the open approach was at the apex, while for the robotic approach they were primarily at the bladder neck for one surgeon and posterolateral for the other. Table 3Location of the majority of positive margins of both surgeons by both approachesSurgeonOpenRoboticSurgeon 1ApexBladder neckSurgeon 2ApexPosterolateral

Discussion {#Sec7}
==========

Several studies have demonstrated that a positive surgical margin in a radical prostatectomy specimen is an independent predictor of disease recurrence, and the need to receive adjuvant therapy \[[@CR17], [@CR19], [@CR21], [@CR24]--[@CR26], [@CR34]\]. Therefore, prevention of positive surgical margins is a critical endpoint of radical prostatectomy. In a study performed by Eastham et al., it was demonstrated that the surgeon is an independent risk factor for positive surgical margins even after adjusting for various patient and disease characteristics. It was also found that surgeons with higher-volume practices have lower positive surgical margin rates \[[@CR24]\]. Theoretically, the lower positive margin rates amongst high-volume surgeons is the result of technique refinement. The data has varied with regard to the impact of surgical technique on surgical margin status. A recent review of the open radical prostatectomy literature shows the incidence of positive surgical margins to ranges from 10 to 48% \[[@CR24]\]. The positive margin rates for laparoscopic and robotic prostatectomy are relatively comparable and range between 5.7 and 29% \[[@CR35]--[@CR38]\].

Several recent reports regarding surgical margin status in conjunction with the known advantages of robotic prostatectomy have demonstrated that expert open prostatectomists exhibit an improvement in their personal positive surgical margin rates after switching to the robotic approach \[[@CR5], [@CR7], [@CR28]--[@CR30], [@CR39]\]. Ahlering et al. has shown with the use of the da Vinci robot, surgeons can potentially benefit from the advantages of minimally invasive surgery and also be able to markedly reduce the risk of iatrogenic positive margins in patients with pT2 prostate cancer. This phenomenon has been replicated at several centers of excellence, but it is not known if this phenomenon applies to the private-practice urologist and, if so, what may be the key factors governing the robotic benefit. We believe that that the superior positive margin rates obtained after converting to the robotic-assisted approach can be explained by two main factors. The most critical factor was that the individual surgeons made a concerted effort to retrain in how to perform the procedure by observing and emulating experts. Second, the magnified three-dimensional (3-D) view of the pelvis, the precision movements afforded by the articulating robotic instrumentation and the bloodless field secondary to the pneumoperitoneum fostered a more precise dissection of the prostate. In combination, these two factors seemed to make a marked difference with regard to the ability of these two surgeons to obtain surgical margins.

Of critical importance to the successful improvement of margins was the seamlessness of the transition from open to robotic-assisted procedures. This was facilitated by several factors. First, both surgeons were proctored in their adoption of the robotic platform. The most critical factor was that the individual surgeons made a concerted effort to retrain in how to perform the procedure by observing and emulating experts. After attending a three-day training course at University of California, Irvine, consisting of observation and cadaver training in the laboratory, the two surgeons returned to their institutions and made a 100% conversion from open to robotic prostatectomy. Surgeon 1 had his first four cases proctored by an expert in robotic prostatectomy that acted as the bedside assistant for the cases. This greatly aided in acquiring proficiency at an early stage. Thereafter surgeon 1 was assisted by another robotic-trained but nonexpert attending urologist or a robotic-trained chief urology resident. Surgeon 2 also had 4 cases proctored by an expert robotic surgeon who acted as a bedside assistant but also had some additional training during the first 20 cases, during which an expert robotic surgeon acted as the bedside assistant while giving real-time feedback and input. Traditionally, the proctor for the first few robotic prostatectomies does not scrub in as an assistant; they give verbal instruction and advice. We feel that having a hands-on expert proctor as the assistant made a major difference with regard to achieving proficiency more quickly. In addition to aforementioned factors, the well-described advantages of the da Vinci robotic system (magnified 3-D view of the pelvis, the precision movements afforded by the articulating robotic instrumentation) as well as the bloodless field secondary to the pneumoperitoneum fostered a more precise dissection of the prostate. Secondly, a dedicated surgical staff was in place, including nurses and technologists all of whom underwent thorough training to familiarize them with the robot. And finally, the bedside surgical assistants were all comfortable with the robot, familiar with the surgery, and had themselves spent time at the console. With chief and senior residents at our institution logging roughly 50 robotic prostatectomies, and averaging 15 as primary surgeon, the bedside assistants were clearly quite facile with the entire procedure and greatly aided in making the transition as smooth as possible. All of these factors allowing this ease of transition were made possible by absolute dedication to the robotic platform. As was previously noted, since the decision to adopt the robot was made, only two case has been performed in the open manner. This has allowed full personnel and institutional commitment to the robotic approach. The wholehearted adoption allowed for rapid assimilation of the knowledge and skills, which are evidenced by the ability of these two surgeons to obtain negative surgical margins.

The open and robotic-assisted groups were similar with regard to preoperative characteristics and the transition from 100% open to 100% robotic prostatectomies was made abruptly in September of 2004 with no mixing of techniques. Therefore, we do not believe that the stated results can be explained by selection bias.

It might be argued that the perceived improvement in positive margin rates was attributable to the high number of positive margins in the open group. Although, the positive margin rates were high in the open group for both surgeons (36.6 and 27.5%), they are still within the reported range noted in a current study \[[@CR24]\]. Since most urologists do not routinely keep track of their margin data, we believe that these high rates may be reflective of many others. We feel strongly that the process of retraining and taking advantage of the robotic technology may help urologists improve their results markedly.

Finally, upon reviewing the locations for the positive margins, we learned that the majority of positive margins for both surgeons in the open approach was at the apex, indicating a likely problem with visualization of the deep pelvis, while during the robotic approach they were primarily at the bladder neck for one surgeon and posterolateral for the other. Since making this realization both surgeons have made concerted efforts to further refine their technique of dissection in these areas. Although not routinely performed during the study period, a video review of the cases with positive margins would have been helpful in this regard.

Conclusion {#Sec8}
==========

Changing from open to robotic-assisted radical prostatectomy may improve the ability of urologists to obtain negative surgical margins. This phenomenon does seem to apply to non-fellowship-trained urologists in private practice provided they undergo formal robotic training, and can be realized within the first 50 cases performed. Finally, it is only through the maintenance of a surgical database that stark realizations such as the results outlined in this paper can be realized.
